Aim: This literature review explores the need for greater prominence of gerodontology in the undergraduate dental curriculum, focusing on the significance of gerodontology for dental students on clinical placements. Background: As Australia's population ages the number of dentate older people is increasing. An assessment of the dental profession's preparedness, including that of future providers, is needed to ensure that this public health issue is addressed. Methods: A database search was performed in MEDLINE (Ovid), CINAHL and JCU OneSearch. Of the 41 articles identified, 31 were selected for review using a narrative approach. Discussion: Of the 31 articles reviewed, 12 were Australian, 9 North American and 5 European. Five overarching themes were identified, including preparedness for residential aged care facilities; barriers to oral health services provision; attitudes to aged care; gerodontology as part of a dental school curriculum and service-based learning. Conclusion: There are differences in the gerodontology curricula of dental schools, with a wide variation of clinical exposure to older patients. There is evidence that exposure to gerodontology curriculum prior to treating older people may help dental students feel more prepared for managing patients in aged care. The current marginal status of gerodontology in dental school curricula is in need of review.
INTRODUCTION
Australia's ageing population is increasing and with it the proportion of dentate older people in residential aged care facilities (RACFs). 1 An increasing life expectancy brings with it increasing oral health problems 2 since improvements in dental materials and restorative techniques have enabled tooth retention. 3 Sussex et al. (2010) found that changes in societal values and understanding of oral disease have also been key drivers in reducing normalization of edentulism. 4 Dental care is particularly important as oral diseases and comorbidities tend to be more complicated and cumulative, more complex with age and frailty 5 and associated with higher public health expenditure. 6 In response to this international public health issue, the World Health Organization (WHO) has submitted a 'Call for Public Health Action' for the oral health of older people. 2 This narrative review explores the need for greater emphasis on gerodontology in the dental curriculum with the expected outcome of critically reviewing clinical placements, and improving skills, attitudes and knowledge in aged care dentistry.
METHODS
This literature review assesses articles, taking a narrative approach. 7 The aim was to obtain a broad perspective to promote discursive consideration of the subject. The search strategy used the electronic databases MEDLINE (Ovid), CINAHL and JCU OneSearch (Fig. 1) . Search terms and words included 'aged', 'nursing homes', 'homes for the aged', 'dentistry', 'education, dental', 'schools, dental', 'servicebased learning' and 'clinical and/or train/school/work/ setting'. Articles involving dental students, dental hygienists, oral health therapists and dental therapists were included (Table 1) . Of 41 articles identified, 31 were selected for inclusion (Fig. 1 ). In addition, reference lists and hand-searching revealed key articles including papers by Hearn & Slack-Smith 8, 9 and Hopcraft et al.
DISCUSSION
Of the 31 articles reviewed, 12 were based on Australian data. There were three articles from Germany, Belgium and USA that addressed dental students' aged care curriculum with clinical placements as part of a programme. Three main themes were identified in the literature: attitudes to aged care; gerodontology as part of a dental school curriculum and service-based learning. Five overarching themes which emerged from reviewing the literature were as follows:
(i) preparedness for RACFs; (ii) barriers to oral health services provision; (iii) attitudes to aged care; (iv) gerodontology as part of a dental school curriculum and (v) service-based learning.
These themes were linked to each other in the studies, and so a narrative approach to discussion of these themes has been adopted.
(i) Preparedness
As dental school curricula change to accommodate new materials and clinical techniques, there is also a need for an evaluation of gerodontology in the undergraduate curriculum to adequately prepare dental students for the demands of the changing demographic profile. 10 Shah, 11 Waldrop et al., 12 Wallace et al. [13] [14] [15] [16] and Lee et al. 10 indicated a need to prepare health providers for the inevitable need for dental care provision for older people. Under the Accreditation Standards for Dental Practitioners Programs prescribed by the Australian Dental Council, the inclusion of aged care is one of the requirements and specifies students gaining clinical experiences (Australian Dental Council, 2017); however, there is no requirement to include gerodontology as a stand-alone subject.
The changing demographic profile of Australia has had little effect on the provision of education and services, regardless of the growing problems identified in aged care oralhealthservices.ThevalueofservicelearninginRACFs has been documented, as has the need to address dental student pre-placement understanding of gerodontology and RACFs in preparation for placements. 13 Prior knowledge before entering RACFs could ensure the students' comfortinapotentiallynewandconfrontingenvironment while facilitating maximized active learning. 14, 15 Preparedstudentshavebeenfoundtogainmorefromaclinical placement than from didactic learning alone. 16 Another study found dental student comfort increased and strategiesofcarechangedwitheducationalinterventions. 12 The majority of studies suggest overall positive effects associated with pre-placement education, but one study found no improvement in student knowledge. A greater need to promote positive perceptions about older people in order to develop dedication to their long-term care was noted. 17 (ii) Barriers to care provision Fifteen of the reviewed papers (Table 2 ) discussed barriers to the provision of oral health care to older people. 1, 5, 6, 8, 9, 11, 12, [17] [18] [19] [20] [21] [22] [23] [24] Following the work of Hopcraft et al., 1 Hearn and Slack-Smith 9 emphasized multiple barriers, including undergraduate training. This was affirmed in the systematic review conducted by Bots-VantSpijker et al., 25 which investigated perceived barriers to provision of care to older people by dentists. The limited inclusion of gerodontology in dental school curricula has been highlighted 18 and is one of the many barriers to adequate oral health care provision for older people. This is supported by a recent review into the status of dental school curricula on gerodontology which emphasized that there is a wide international variation in clinical experience, with it ranging from none at all to immersion in different clinical environments. 19 The lack of time that dental schools are able to give to this discipline may contribute to the inconsistency in the inclusion of gerodontology in the curriculum. 20 Another barrier oral health provision for older patients is dentists' reluctance to work in an environment they find stressful, unhealthy and isolated. 8 One study found that inadequate undergraduate geriatric education contributed significantly to the disinterest of dental practitioners in providing dental treatment in RACFs. 1 Methods for overcoming barriers may include a more collaborative model of care involving dental students with increased emphasis on aged care oral health education. 9 An increase in student exposure to geriatric care in the undergraduate curriculum may help to encourage further postgraduate study in this discipline.
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(iii) Attitudes to provision of dental care to the aged Although competence in gerodontology may be gained by a focus on knowledge, skills and attitudes, 21 there 19 An assessment of the status of dental curricula on elder care and the effect of the curricula on practitioner behaviours
USA and Canada
Narrative Clinical education in older person's dental care must involve sufficient experiences to address competence and influence attitudes and willingness to treat older people Wright (2015) 6 A discussion on the social implications and workforce issues in the oral health workforce in an ageing population Australia Narrative Equality in access of oral care for older people will require dynamic models of care.
Traditional models of clinical training should be adapted to provide better integration across the aged care sector is a need to develop student affective learning since the psychosocial management of older patients is of relevance due to the greater experience of chronic pain and other comorbidities in this cohort. 22 Assessment of the attitudes of dental students to aged care is relevant to the design of gerodontology curricula because this may influence their willingness to provide care. 23 Exposure to older patients in clinical settings has been found to be critical in shaping these attitudes. 24 Similarly, Wolff et al. 19 and Annear et al.
26
agree that sufficient experiences with older people may influence attitudes and willingness to provide dental care. Clinical placements may lead to an improvement in attitude to providing oral health care to residents by decreasing barriers between the dental professionals and RACFs. 27 The inclusion of experiential learning through clinical placements within RACFs may also improve students' attitudes to working with older patients and increase their knowledge of issues such as dementia. 26 Conversely, a study of Belgian undergraduate gerodontology curricula found that participation in an education programme that was specific to RACFs did not change the students' attitudes to institutionalized older people. 28 However, it was noted that the sample size used for the study was low, and there was a large variation in the approaches among undergraduate curricula investigated. A 30-year review of a geriatric dentistry programme in Iowa also found that measuring student confidence in treating older patients was a better predictor of willingness to treat than measuring attitudes. 29 The results from the studies indicate that an improvement in students' attitudes and confidence as a result of aged care learning may positively influence their willingness to provide care to older people. [21] [22] [23] [24] [25] [26] [27] [28] [29] (iv) Gerodontology in the undergraduate curriculum
As part of an undergraduate education programme, an aged care curriculum based on clinical placements would support the World Health Organization's advocacy for interprofessional education to support the need for oral health care in older populations. 24 No data are available on the current status of undergraduate gerodontology training in Australian dental curricula.
Currently, there is no accredited programme in Australia for the specialization of geriatric dentistry. As a subject, it is incorporated into the Doctor of Clinical Dentistry in Special Care Dentistry or Special Needs Dentistry. There is wide variation in the inclusion of gerodontology into the undergraduate dental curriculum.
1 This is also reflected in dentistry in the United States, where there is a need for competence guidelines in aged care training. 30, 31 Four studies investigating the inclusion of gerodontology into dental undergraduate education in North America highlighted the need to increase training to better prepare future clinicians to care for older patients. 19, 20, 30, 31 The Bologna Declaration allowed countries in Europe to commit to commonly agreed objectives for greater consistency of knowledge, mutual sharing of education and a more collaborative approach to teaching dentistry. 32 However, this has not translated into practice with gerodontology, because there is still scope to improve the opportunities for undergraduate students to be trained in the oral health of older people. 33 Kossioni et al., 33 Nitschke et al. 21 and Preshaw & Mohammad 34 all assessed the status of gerodontology curricula for European dental schools and found that, while there has been an increase in facilities providing training in this discipline, it was inadequate for an ageing population.
(v) Service-based learning
This review found ten papers that addressed clinical placements for health professional students, [13] [14] [15] [16] [17] 19, 23, 26, 35, 36 with three US studies specifically examining dental students ( Table 2 ). There were four service-based learning studies from Australia, with all four investigating dental hygiene students. One study investigated a clinical placement pilot in aged care with Australian nursing students. There were no Australian reports from studies of dental students' clinical placements with older patients.
Annear et al. 26 found that attitudes and knowledge of dental students improved after gaining clinical experience; however, Wallace et al. 13, 15 found that final year dental students felt overwhelmed by attending RACFs on clinical placement without an adequate pre-placement programme. A study of European dental school curricula underlined the importance of students gaining experience in older patient's oral health care outside of the dental school in remote locations, in order to meet the increasing need of access to domiciliary dental care. 34 A greater emphasis on aged care education for clinical placements may affect future workplace decisions after graduation. 35 A study investigating dental students on a geriatric clinical rotation discussed the evaluations from the students on completion of the rotation but did not explore their willingness to provide treatment following graduation, and neither did it include an aged care curriculum as part of the clinical experience. 36 
CONCLUSION
The available literature for review was mostly descriptive and qualitative, limiting the ability to make concrete comparisons. It is widely acknowledged that more clinical exposure to aged care oral health at an undergraduate level could positively influence student learning outcomes. There is no consistent inclusion of a gerodontology curriculum in dental schools, and there is a wide range of clinical exposure to older patients among dental schools. The barriers to providing oral health care to older patients are multifactorial and may be amenable to educational interventions. Inclusion of an aged care curriculum prior to providing treatment may help students to feel more prepared.
The nature of funding in Australia for dentistry has led to a fluid policy environment with dental schemes that do not reward dentists for preventing disease or maintaining good oral health. There is a clear need for funding of older people's oral health care with the potential to increase the workforce available to care for geriatric oral health problems.
Current gaps in the available recent literature include the perceptions of undergraduate dental students towards aged care within Australia, or information on the knowledge and attitudes that Australian undergraduate dental students gain in having aged care dentistry included in the dental school curriculum. There are no Australian studies investigating a gerodontology curriculum as part of an undergraduate clinical placement for dental students.
Future research should address the paucity of studies of gerodontology curricula in undergraduate dental programmes. Useful research may involve investigating student attitudes, skills and knowledge after the inclusion of a gerodontology curriculum as part of service-based learning.
